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GHFRGH�DQG�XQGHUVWDQG�E\�VLPSOH�LQVSHFWLRQ�RI�WKH�GDWD��
�
7KLV�GRFXPHQW�VWDUWV�E\�SURYLGLQJ�D�EULHI�RYHUYLHZ�RI�WKH�WHUPLQRORJ\�DQG�VW\OH�RI�QRWDWLRQ�WKDW�ZLOO�EH�
XVHG�WR�GHVFULEH�WKH�ILOH�IRUPDWV��IROORZHG�E\�D�OLVW�RI�PDQ\�RI�WKH�PRWLRQ�FDSWXUH�IRUPDWV�LQ�XVH�WRGD\���
7ZR�RI�WKH�PRUH�FRPPRQ�IRUPDWV�DUH�WKHQ�H[SODLQHG�LQ�WHUPV�RI�WKHLU�VWUXFWXUH�DQG�WKH�SURFHGXUH�
UHTXLUHG�IRU�FRUUHFW�LQWHUSUHWDWLRQ�RI�WKH�GDWD�IRU�SOD\EDFN���7KLV�LV�IROORZHG�E\�IUDJPHQWV�RI�&���FRGH��
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$V�DQ�LQGLFDWLRQ�RI�WKH�LQFUHDVLQJ�IRRWKROG�WKDW�PRWLRQ�FDSWXUH�WHFKQRORJ\�KDV�LQ�FRPSXWHU�DQLPDWLRQ��
WKHUH�DUH�FXUUHQWO\�D�QXPEHU�RI�ERRNV�GHGLFDWHG�WR�WKH�XQGHUVWDQGLQJ�DQG�SURFHVVLQJ�RI�PRWLRQ�FDSWXUH�
GDWD���$SSHQGL[�$�FRQWDLQV�D�ELEOLRJUDSK\�RI�VRPH�RI�WKHVH�ERRNV�DQG�RWKHU�PRWLRQ�FDSWXUH�UHVHDUFK�
SDSHUV�DORQJ�ZLWK�FRPPHQWV�RQ�VRPH�RI�WKH�WH[WV��
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• %RQH�±�7KH�EDVLF�HQWLW\�LQ�UHSUHVHQWLQJ�D�VNHOHWRQ���(DFK�ERQH�UHSUHVHQWV�WKH�VPDOOHVW�VHJPHQW�
ZLWKLQ�WKH�PRWLRQ�WKDW�LV�VXEMHFW�WR�LQGLYLGXDO�WUDQVODWLRQ�DQG�RULHQWDWLRQ�FKDQJHV�GXULQJ�WKH�
DQLPDWLRQ���$�VNHOHWRQ�LV�FRPSULVHG�RI�D�QXPEHU�RI�ERQHV��XVXDOO\�LQ�D�KLHUDUFKLFDO�VWUXFWXUH��DV�
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GDWD�IRU�HDFK�ERQH�LV�GHILQHG���0RWLRQ�FDSWXUH�GDWD�FDQ�EH�FDSWXUHG�DV�KLJK�DV�����IUDPHV�SHU�
VHFRQG��KRZHYHU�LQ�PDQ\�DSSOLFDWLRQV�D�UDWH�RI����RU����IUDPHV�SHU�VHFRQG�WHQGV�WR�EH�WKH�QRUP���
+LJK�IUDPH�UDWHV�DUH�XVHG�WR�FDSWXUH�PRWLRQV�WKDW�FRQWDLQ�KLJK�IUHTXHQF\�FRQWHQW�VXFK�DV�D�
FRPELQDWLRQ�RI�NDUDWH�DFWLRQV���$OWKRXJK�LQ�PDQ\�FDVHV�WKH�H[WUD�GHWDLO�FDQQRW�EH�GLVSOD\HG�
GXULQJ�D�UHDO�WLPH�SOD\EDFN�EHFDXVH�RI�PD[LPXP�UHIUHVK�UDWHV�RI�GLVSOD\�KDUGZDUH
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QRPHQFODWXUH�XVHG�ZKHQ�ZULWLQJ�PDWUL[�H[SUHVVLRQV�LV�ULJKW�WR�OHIW��DV�LOOXVWUDWHG�LQ�(TXDWLRQ�����ZKHUH�
Y¶�DQG�Y�DUH�WKH�WUDQVIRUPHG�DQG�RULJLQDO�YHUWLFHV�UHVSHFWIXOO\�DQG�0�LV�WKH�WUDQVIRUP�PDWUL[����7KLV�
FRQYHQWLRQ�LV�XVHG�RYHU�WKH�WUDGLWLRQDO�OHIW�WR�ULJKW�DSSURDFK��Y¶� �Y0��EHFDXVH�LW�UHODWHV�PRUH�GLUHFWO\�
WR�WKH�2SHQ*/�JUDSKLFV�SLSHOLQH��ZKHUH�YHUWLFHV�DUH�SXVKHG�LQ�DIWHU�WKH�WUDQVIRUPV��
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EDVHG�RQ�WKH�VHSDUDWH�URWDWLRQ�PDWULFHV�DERXW�HDFK�D[LV��5� ��5� ��DQG�5 � ��LV�LOOXVWUDWHG�LQ�(TXDWLRQ������
ZKHUH�WKH�FRPSRVLWLRQ�RUGHU�LV�³;<=´���6LQFH�PDWUL[�PXOWLSOLFDWLRQ�LV�DVVRFLDWLYH��EUDFNHWV�ZLOO�EH�
RPLWWHG�IURP�VXFK�HTXDWLRQV���
�
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7KH�PRWLRQ�RI�DQ�LQGLYLGXDO�ERQH�FRQVLVWV�RI�WUDQVODWLRQ��URWDWLRQ�DQG�VFDOH�FRPSRQHQWV��GHSHQGLQJ�RQ�
WKH�FKDQQHOV�GHILQHG�IRU�WKH�ERQH���ZKLFK�FDQ�EH�PHUJHG�WRJHWKHU�WR�JLYH�DQ�RYHUDOO�WUDQVIRUP�XVLQJ�
KRPRJHQHRXV�FRRUGLQDWHV���8QOHVV�RWKHUZLVH�VWDWHG��WKH�FRPELQDWLRQ�RUGHU�RI�WKHVH�GLIIHUHQW�WUDQVIRUPV�
WR�JLYH�WKH�IXOO�WUDQVIRUP�ZLOO�DOZD\V�IROORZ�WKH�IRUP�LOOXVWUDWHG�LQ�(TXDWLRQ������ZKHUH�6��5�DQG�7�DUH�
WKH�VHSDUDWH�VFDOH��URWDWLRQ�DQG�WUDQVODWLRQ�PDWULFHV�UHVSHFWIXOO\��
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,Q�PRVW�PRWLRQ�FDSWXUH�ILOH�IRUPDWV��WKH�GDWD�LV�SUHVHQWHG�LQ�D�KLHUDUFKLFDO�PDQQHU�DQG�WKH�IRUPXOD�
GHULYHG�LQ�(TXDWLRQ�����RQO\�JLYHV�WKH�ORFDO�WUDQVIRUPDWLRQ�RI�D�ERQH���7KH�ORFDO�WUDQVIRUPDWLRQ�RI�D�
ERQH�GHVFULEHV�LWV�RULHQWDWLRQ�ZLWKLQ�LQ�LWV�ORFDO�FRRUGLQDWH�V\VWHP��ZKLFK�LQ�WXUQ�LV�VXEMHFW�WR�LWV�
SDUHQW¶V�ORFDO�RULHQWDWLRQV���7R�REWDLQ�D�JOREDO�PDWUL[�WUDQVIRUP�IRU�D�JLYHQ�ERQH��WKH�ORFDO�WUDQVIRUP�
QHHGV�WR�EH�SUH�PXOWLSOLHG�E\�LWV�SDUHQW¶V�JOREDO�WUDQVIRUP��ZKLFK�LWVHOI�LV�GHULYHG�P\�PXOWLSO\LQJ�LWV�
ORFDO�WUDQVIRUP�ZLWK�LWV�SDUHQW¶V�JOREDO�WUDQVIRUP�DQG�VR�RQ���(TXDWLRQ�����RXWOLQHV�WKLV�FRPELQDWLRQ�
VHTXHQFH��ZKHUH�Q�LV�WKH�FXUUHQW�ERQH�ZKRVH�SDUHQW�ERQH�LV�Q�����DQG�Q� ���LV�WKH�ERQH�DW�WKH�URRW�RI�WKH�
KLHUDUFK\��
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7DEOH�����RXWOLQHV�PDQ\�RI�WKH�PRWLRQ�FDSWXUH�IRUPDWV�LQ�XVH�WRGD\�DORQJ�ZLWK�85/V�IRU�DGGLWLRQDO�
IRUPDWWLQJ�LQIRUPDWLRQ��
�

)LOH�([WHQVLRQ� $VVRFLDWHG�&RPSDQ\���

'HVFULSWLRQ�

)LOH�)RUPDW�5HIHUHQFH�

$6&� $VFHQVLRQ� 12�/,1.�

$6)�	�$0&� $FFODLP� KWWS���ZZZ�GDUZLQ�G�FRP�JDPHGHY�DFFODLP�]LS�

$6.�	�6'/� %LR9LVLRQ�$OLDV� 12�/,1.�

%9$�	�%9+� %LR9LVLRQ� KWWS���ZZZ�ELRYLVLRQ�FRP�EYK�KWPO�

%5'� /DPE6RIW�0DJQHWLF�)RUPDW� KWWS���ZZZ�GFV�VKHI�DF�XN��
aPLNHP�ILOHIRUPDWV�EUG�KWPO�

&�'� %LRPHFKDQLFV��$QLPDWLRQ�DQG�
*DLW�$QDO\VLV�

KWWS���ZZZ�F�G�RUJ�F�GBIRUPDW�KWP�

&60� �'�6WXGLR�0D[��&KDUDFWHU�
6WXGLR�

KWWS���ZZZ�GFV�VKHI�DF�XN��
aPLNHP�ILOHIRUPDWV�FVP�KWPO�

'$7� 3ROKHPRXV� 12�/,1.�

*75��+75�	�
75&�

0RWLRQ�$QDO\VLV� KWWS���ZZZ�FV�ZLVF�HGX�JUDSKLFV�&RXUVHV�FV�
���������-HII��^+75�KWPO��75&�KWPO`�

027�	�6./� $FFODLP�0RWLRQ�$QDO\VLV� �8QGHU�'HYHORSPHQW���
KWWS���ZZZ�FV�ZLVF�HGX�JUDSKLFV�&RXUVHV�FV�
���������-HII�6./�027�KWPO��

7DEOH������0RWLRQ�&DSWXUH�)LOH�)RUPDWV�DQG�5HIHUHQFHV�)RU�$GGLWLRQDO�)RUPDW�,QIRUPDWLRQ�
�
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)RU�WKH�UHPDLQGHU�RI�WKLV�VHFWLRQ�ERWK�WKH�%9+�DQG�+75�ILOH�IRUPDWV�DUH�H[DPLQHG�LQ�PRUH�GHWDLO��
ZKLFK�LQFOXGHV�DQ�H[SODQDWLRQ�RI�ERWK�WKH�IRUPDWWLQJ�RI�WKH�ILOH�DQG�WKH�SURFHVVHV�QHHGHG�LQ�RUGHU�WR�
FRUUHFWO\�GLVSOD\�D�JLYHQ�DQLPDWLRQ���%9+�DQG�+75�IRUPDWV�KDYH�EHHQ�VHOHFWHG�IRU�H[SDQVLRQ�KHUH�
EHFDXVH�WKH\�WHQG�WR�EH�WKH�PRUH�FRPPRQ�IRUPDWV�XVHG��DORQJ�ZLWK�$6)�$0&�IRUPDW

�
��DQG�D�

VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�ERWK�GHFRGHUV�KDV�EHHQ�DFKLHYHG���
�

�

���� %LR9LVLRQ��%9+��%LR9LVLRQ�+LHUDUFKLFDO�GDWD��

�
7KH�%9+�IRUPDW�VXFFHHGHG�%LR9LVLRQ¶V�%9$�GDWD�IRUPDW�ZLWK�WKH�QRWLFHDEOH�DGGLWLRQ�RI�D�
KLHUDUFKLFDO�GDWD�VWUXFWXUH�UHSUHVHQWLQJ�WKH�ERQHV�RI�WKH�VNHOHWRQ���7KH�%9+�ILOH�FRQVLVWV�RI�WZR�SDUWV�
ZKHUH�WKH�ILUVW�VHFWLRQ�GHWDLOV�WKH�KLHUDUFK\�DQG�LQLWLDO�SRVH�RI�WKH�VNHOHWRQ�DQG�WKH�VHFRQG�VHFWLRQ�
GHVFULEHV�WKH�FKDQQHO�GDWD�IRU�HDFK�IUDPH��WKXV�WKH�PRWLRQ�VHFWLRQ���,OOXVWUDWLRQV�RI�WKH�EDVH�SRVLWLRQ�
DQG�WKH�ILUVW�IUDPH�RI�DQ�DQLPDWLRQ�DUH�JLYHQ�LQ�ILJXUH������ZKHUH�WKH�GDWD�LV�OLVWHG�LQ�ILJXUH�������7KH�
H[DPSOH�%9+�ILOH�LQ�ILJXUH�����ZLOO�EH�XVHG�WR�IXUWKHU�GLVFXVV�WKH�%9+�ILOH�IRUPDW�LQ�WKH�UHPDLQGHU�RI�
WKLV�VHFWLRQ��
�
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7KH�KLHUDUFKLFDO�VHFWLRQ�RI�WKH�ILOH�VWDUWV�ZLWK�WKH�NH\ZRUG�+,(5$5&+<��ZKLFK�LV�IROORZHG�RQ�WKH�QH[W�

OLQH�E\�WKH�NH\ZRUG�5227�DQG�WKH�QDPH�RI�WKH�ERQH�WKDW�LV�WKH�URRW�RI�WKH�VNHOHWDO�KLHUDUFK\���7KH�

5227�NH\ZRUG�LQGLFDWHV�WKH�VWDUW�RI�D�QHZ�VNHOHWDO�KLHUDUFKLFDO�VWUXFWXUH�DQG�DOWKRXJK�WKH�%9+�ILOH�LV�

FDSDEOH�RI�FRQWDLQLQJ�PDQ\�VNHOHWRQV��LW�LV�XVXDO�WR�KDYH�RQO\�D�VLQJOH�VNHOHWRQ�GHILQHG�SHU�ILOH��
�
7KH�UHPDLQLQJ�VWUXFWXUH�RI�WKH�VNHOHWRQ�LV�GHILQHG�LQ�D�UHFXUVLYH�QDWXUH�ZKHUH�HDFK�ERQH¶V�GHILQLWLRQ��
LQFOXGLQJ�DQ\�FKLOGUHQ��LV�HQFDSVXODWHG�LQ�FXUO\�EUDFHV��ZKLFK�LV�GHOLPLWHG�RQ�WKH�SUHYLRXV�OLQH�ZLWK�WKH�

NH\ZRUG�-2,17��RU�5227�LQ�WKH�FDVH�RI�WKH�URRW�ERQH��IROORZHG�E\�WKH�QDPH�RI�WKH�ERQH���:LWK�WKH�

LQWURGXFWLRQ�RI�D�OHIW�FXUO\�EUDFH�LW�LV�JRRG�SUDFWLFH�WR�LQGHQW�WKH�ERQH¶V�FRQWHQW��ZLWK�D�WDE��DQG�DOLJQ�
WKH�FORVLQJ�FXUO\�EUDFH�ZLWK�WKH�FRUUHVSRQGLQJ�RSHQLQJ�RQH���7KH�ERQH�QDPHV�LGHQWLILHG�E\�WKH�SUHIL[�

-2,17�RU�5227�DUH�QRW�UHIHUHQFHG�DJDLQ�LQ�WKH�ILOH�DQG�KHQFH�UHGXQGDQW��KRZHYHU�VRPH�SDUVHV��IRU�

H[DPSOH�&KDUDFWHU�6WXGLR�5����>0D[@��UHTXLUH�D�ERQH�QDPH�LQ�RUGHU�WR�FRUUHFWO\�SDUVH�WKH�ILOH���
)XUWKHUPRUH��DOWKRXJK�WKH�KLHUDUFKLFDO�LQGHQWDWLRQ�LV�QRW�DEVROXWHO\�QHFHVVDU\��LW�GRHV�DVVLVW�LQ�PDNLQJ�
WKH�ILOH�PRUH�UHDGDEOH�IRU�KXPDQV��
�

:LWKLQ�WKH�GHILQLWLRQ�RI�HDFK�ERQH��WKH�ILUVW�OLQH��GHOLPLWHG�E\�WKH�NH\ZRUG�2))6(7��GHWDLOV�WKH�

WUDQVODWLRQ�RI�WKH�RULJLQ�RI�WKH�ERQH�ZLWK�UHVSHFW�WR�LWV�SDUHQW¶V�RULJLQ��RU�JOREDOO\�LQ�WKH�FDVH�RI�WKH�URRW�
ERQH��DORQJ�WKH�[��\�DQG�]�D[LV�UHVSHFWLYHO\���7KH�RIIVHW�VHUYHV�D�IXUWKHU�SXUSRVH�RI�LPSOLFLWO\�GHILQLQJ�
WKH�OHQJWK�DQG�GLUHFWLRQ�RI�WKH�SDUHQW¶V�ERQH��KRZHYHU�WKH�SUREOHP�ZLWK�WKLV�LV�LQ�GHILQLQJ�WKH�OHQJWK�
DQG�GLUHFWLRQ�RI�D�ERQH�WKDW�KDV�PXOWLSOH�FKLOGUHQ���1RUPDOO\�D�JRRG�FKRLFH�IRU�GHWHUPLQLQJ�WKH�ERQH�
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OHQJWK�LQ�WKLV�VLWXDWLRQ�LV�WR�XVH�WKH�ILUVW�FKLOG�RIIVHW�GHILQLWLRQ�WR�LQIHU�WKH�SDUHQWDO�ERQH�LQIRUPDWLRQ�
DQG�WUHDW�WKH�RIIVHW�GDWD�IRU�RWKHU�FKLOG�QRGHV�VLPSO\�DV�RIIVHW�YDOXHV���
�

7KH�VHFRQG�OLQH�RI�D�ERQH¶V�GHILQLWLRQ�LV�SUHIL[HG�ZLWK�WKH�NH\ZRUG�&+$11(/6�ZKLFK�GHILQHV�WKH�

'2)V�IRU�WKH�FXUUHQW�ERQH���7KH�LPSRUWDQFH�RI�WKH�RUGHU�WKDW�WKH�FKDQQHOV�DUH�SUHVHQWHG�LV�WZR�IROG���
)LUVW��WKH�RUGHU�WKDW�HDFK�FKDQQHO�LV�VHHQ�LQ�WKH�KLHUDUFK\�VHFWLRQ�RI�WKH�ILOH�H[DFWO\�PDWFKHV�WKH�RUGHU�RI�
WKH�GDWD�LQ�WKH�PRWLRQ�VHFWLRQ�RI�WKH�ILOH���)RU�H[DPSOH��WKH�PRWLRQ�VHFWLRQ�RI�WKH�ILOH�FRQWDLQV�
LQIRUPDWLRQ�IRU�WKH�FKDQQHOV�RI�WKH�URRW�ERQH�LQ�WKH�RUGHU�GHILQHG�LQ�WKH�KLHUDUFK\��IROORZHG�E\�WKH�
FKDQQHO�GDWD�IRU�LW¶V�ILUVW�FKLOG��IROORZHG�E\�WKH�FKDQQHO�GDWD�IRU�WKDW�FKLOG�DQG�VR�RQ�WKURXJK�WKH�
KLHUDUFK\���7KH�VHFRQG�SRLQW�WR�QRWH�ZLWK�UHJDUGV�WR�WKH�FKDQQHO�RUGHULQJ�LV�WKDW�WKH�FRQFDWHQDWLRQ�RUGHU�
RI�WKH�(XOHU�DQJOHV�ZKHQ�FUHDWLQJ�WKH�ERQH¶V�URWDWLRQ�PDWUL[�QHHGV�WR�IROORZ�WKH�RUGHU�GHSLFWHG�LQ�WKH�

&+$11(/�VHFWLRQ���,W�LV�LPSRUWDQW�WR�QRWH�WKLV�EHFDXVH�WKH�(XOHU�RUGHU�LV�VSHFLILHG�IRU�HDFK�ERQH��

WKHUHIRUH�LW�LV�SRVVLEOH�WR�KDYH�GLIIHUHQW�RUGHUV�IRU�GLIIHUHQW�ERQHV��ZKLFK�QHHGV�WR�EH�DFFRXQWHG�IRU�LQ�
RUGHU�WR�JHW�D�FRUUHFW�ORRNLQJ�DQLPDWLRQ���)LJXUH�����LOOXVWUDWHV�D�VHJPHQW�RI�D�%9+�ILOH�LQ�ZKLFK�
URWDWLRQDO�FKDQQHOV�DUH�VSHFLILHG�GLIIHUHQWO\�IRU�GLIIHUHQW�MRLQWV��
�

$IWHU�WKH�2))6(7�DQG�&+$11(/�OLQHV��WKH�QH[W�QRQ�QHVWHG�OLQHV�LQ�WKH�ERQH�GHILQLWLRQ�DUH�XVHG�WR�

GHILQH�FKLOG�LWHPV��VWDUWLQJ�ZLWK�WKH�NH\ZRUG�-2,17��KRZHYHU�LQ�WKH�FDVH�RI�HQG�HIIHFWRUV��D�VSHFLDO�

WDJ�LV�XVHG��³(QG�6LWH´��ZKLFK�HQFDSVXODWHV�DQ�2))6(7�WULSOH�WKDW�LV�XVHG�WR�LQIHU�WKH�ERQH¶V�OHQJWK�

DQG�RULHQWDWLRQ��
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2QFH�WKH�VNHOHWDO�KLHUDUFK\�LV�GHILQHG��WKH�VHFRQG�VHFWLRQ�RI�D�%9+�ILOH��ZKLFK�LV�GHQRWHG�ZLWK�WKH�

NH\ZRUG�027,21��FRQWDLQV�WKH�QXPEHU�RI�IUDPHV�LQ�WKH�DQLPDWLRQ��IUDPH�UDWH�DQG�WKH�FKDQQHO�GDWD���
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7KH�ILUVW�PHDQLQJIXO�OLQH�LQ�D�+75�ILOH��QRW�LQFOXGLQJ�FRPPHQWV��GHQRWHV�WKH�VWDUW�RI�WKH�KHDGHU�ZLWK�

WKH�NH\ZRUG�+($'(5�LQ�VTXDUH�EUDFNHWV��ZKLFK�FRQWDLQV�WKH�JOREDO�LQIRUPDWLRQ�UHODWHG�WR�WKH�PRWLRQ�

GHVFULEHG�LQ�WKH�ILOH���,W�VKRXOG�EH�QRWHG�WKDW�QRQH�RI�WKH�NH\ZRUGV�DUH�FDVH�VHQVLWLYH�LQFOXGLQJ�WKH�
VHFWLRQ�GHOLPLWHUV���(DFK�OLQH�LQ�WKH�KHDGHU�VHFWLRQ�FRQWDLQV�SDUDPHWHU�LQIRUPDWLRQ��ZKHUH�WKH�ILUVW�ZRUG�
RI�WKH�OLQH�LQGLFDWHV�WKH�SDUDPHWHU�QDPH�ZKLOH�WKH�VHFRQG�ZRUG�LQGLFDWHV�WKH�SDUDPHWHU¶V�YDOXH���7KH�
SRVVLEOH�SDUDPHWHU�QDPHV�DUH�RXWOLQHG�EHORZ��
�

• )LOH7\SH�±�WKLV�GHVFULEHV�WKH�W\SH�RI�WKLV�ILOH�DQG�VKRXOG�EH�HLWKHU�KWU�RU�JWU��*OREDO�

7UDQVODWLRQ�5RWDWLRQ�ZKLFK�ZDV�D�SUHGHFHVVRU�RI�+75�ZKLFK�KDG�QR�KLHUDUFK\�LQIRUPDWLRQ���

• 'DWD7\SH�±�WKLV�GHVFULEHV�WKH�RUGHU�LQ�ZKLFK�WKH�GLIIHUHQW�W\SHV�RI�WUDQVIRUPV�VKRXOG�EH�

FRPELQHG��ZKHUH�7�LV�WKH�WUDQVODWLRQ�PDWUL[��5�LV�WKH�URWDWLRQ�PDWUL[�DQG�6�LV�WKH�VFDOH�IDFWRU�
PDWUL[���7KLV�YDOXH�LV�QRUPDOO\�+756��ZKHUH�WKH�+�VWDQGV�IRU�+LHUDUFKLFDO�PHDQLQJ�WKDW�WKH�GDWD�
VKRXOG�EH�WUHDWHG�LQ�D�KLHUDUFKLFDO�PDQQHU�DV�RSSRVHG�WR�DQ�LQGLYLGXDO�ERQH¶V�WUDQVIRUP�EHLQJ�
WUHDWHG�DV�D�JOREDO�RQH��

• )LOH9HUVLRQ�±�WKLV�LV�WKH�ILOH�YHUVLRQ�RI�WKH�+75�IRUPDW��
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• 1XP6HJPHQWV�±�WKLV�LQGLFDWHV�WKH�QXPEHU�RI�ERQHV�LQ�WKH�VNHOHWRQ��

• 1XP)UDPHV�±�WKLV�LQGLFDWHV�WKH�QXPEHU�RI�IUDPHV�LQ�WKH�DQLPDWLRQ��

• 'DWD)UDPH5DWH�±�WKLV�LQGLFDWHV�WKH�IUDPH�UDWH�RI�WKH�DQLPDWLRQ�LQ�IUDPHV�SHU�VHFRQG��

• (XOHU5RWDWLRQ2UGHU�±�WKLV�GHVFULEHV�WKH�RUGHU�LQ�ZKLFK�WKH�[��\��]�URWDWLRQ�YDOXHV�VKRXOG�EH�

FRPELQHG��

• &DOLEUDWLRQ8QLWV�±�WKLV�GHILQHV�WKH�PHWULF�XVHG�WR�PHDVXUH�WKH�WUDQVODWLRQ�XQLWV��L�H��LQFKHV��

PLOOLPHWUHV��FHQWLPHWUHV��PHWUHV��HWF��

• 5RWDWLRQ8QLWV�±�WKLV�GHILQHV�WKH�PHWULF�XVHG�WR�PHDVXUH�WKH�URWDWLRQ�DQJOHV��ZKLFK�DUH�

QRUPDOO\�³'HJUHHV´��KRZHYHU�FDQ�EH�³5DGLDQV´��

• *OREDO$[LVRI*UDYLW\�±�WKLV�VSHFLILHV�WKH�JOREDO�³XS�D[LV´�RI�WKH�GDWD��ZKLFK�LV�QRUPDOO\�

WKH�SRVLWLYH�\�D[LV��

• %RQH/HQJWK$[LV�±�WKLV�LQGLFDWHV�WKH�GLUHFWLRQ�D[LV�WKDW�DOO�WKH�ERQH�OHQJWKV�DUH�DOLJQHG�WR��

ZKLFK�LV�QRUPDOO\�WKH�\�D[LV��DQG�LI�RPLWWHG�IURP�WKH�VSHFLILFDWLRQ�LV�WR�EH�DVVXPHG�WR�EH�WKH�\�
D[LV���

• 6FDOH)DFWRU�±�WKLV�LV�D�JOREDO�VFDOH�IDFWRU�WKDW�LV�WR�EH�DSSOLHG�WR�WKH�FRPSOHWH�PRWLRQ��

�
�

7KH�QH[W�VHFWLRQ�LQ�WKH�+75�ILOH�LV�GHOLPLWHG�E\�WKH�NH\ZRUG�>6(*0(171$0(6	+,(5$5&+<@�DQG�LW�

LV�WKLV�VHFWLRQ�WKDW�GHILQHV�WKH�KLHUDUFKLFDO�VWUXFWXUH�RI�WKH�VNHOHWRQ��DV�LOOXVWUDWHG�LQ�ILJXUH�����IRU�WKH�
GDWD�LQ�ILJXUH�������7KLV�VHFWLRQ�FRQVLVWV�RI�OLQHV�RI�ERQH�SDLUV�WKDW�UHSUHVHQW�FKLOG�SDUHQW�UHODWLRQVKLSV��
ZKHUH�WKH�ILUVW�LWHP�RQ�WKH�OLQH�LV�WKH�FKLOG�DQG�LWV�SDUHQW�LV�WKH�VHFRQG�LWHP�RQ�WKH�OLQH���7KH�VSHFLDO�

NH\ZRUG�*/2%$/�LV�XVHG�LQ�WKH�SDUHQW�FROXPQ�WR�LQGLFDWH�WKDW�WKH�FRUUHVSRQGLQJ�FKLOG�LWHP�LV�WKH�URRW�

RI�D�KLHUDUFKLFDO�VNHOHWDO�VWUXFWXUH��

�
$IWHU�WKH�6HJPHQW�1DPHV�DQG�+LHUDUFK\�VHFWLRQ�RI�WKH�ILOH��WKH�%DVH�3RVH�VHFWLRQ�LV�LQGLFDWHG�E\�WKH�

WDJ�>%$6(326,7,21@���(DFK�OLQH�LQ�WKLV�VHFWLRQ�LQGLFDWHV�KRZ�HDFK�ERQH�LV�LQLWLDOO\�RULHQWDWHG�ZLWKLQ�

LW¶V�RZQ�ORFDO�FRRUGLQDWH�V\VWHP���7KH�ILUVW�LWHP�LQ�HDFK�OLQH�LQGLFDWHV�WKH�VHJPHQW�QDPH�ZKLFK�LV�
IROORZHG�E\���IORDWV�WKDW�UHSUHVHQW�WKH�WUDQVODWLRQV�LQ�[��\�DQG�]�UHVSHFWLYHO\��ZKLFK�DJDLQ�LV�IROORZHG�
E\�DQRWKHU���IORDWV�IRU�WKH�[��\�DQG�]�URWDWLRQDO�FRPSRQHQWV�UHVSHFWLYHO\���7KH�OLQH�LV�ILQLVKHG�ZLWK�DQ�
DGGLWLRQDO�IORDW�WKDW�LQGLFDWHV�WKH�ERQH�OHQJWK�RI�WKH�VHJPHQW���,Q�WKLV�VHFWLRQ��WKHUH�VKRXOG�EH�D�OLQH�IRU�
HDFK�RI�WKH�ERQHV�LQ�WKH�VNHOHWRQ��
�
7KH�ILQDO�IUDJPHQW�RI�WKLV�ILOH�FRQWDLQV�DOO�RI�WKH�PRWLRQ�GDWD�QHHGHG�WR�GULYH�WKH�DQLPDWLRQ���7KH�IUDPH�
GDWD�IRU�HDFK�RI�WKH�ERQHV�LV�LQ�LWV�RZQ�VXEVHFWLRQ�RI�WKLV�SDUW�RI�WKH�ILOH��ZKLFK�LV�GHOLPLWHG�E\�WKH�ERQH�
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)LJXUH������+LHUDUFKLFDO�VWUXFWXUH�RI�KXPDQRLG�FKDUDFWHU�EDVHG�RQ�6HJPHQW�1DPH�	�+LHUDUFK\�VHFWLRQ�

RI�+75�ILOH�LQ�ILJXUH�����



0RWLRQ�&DSWXUH�)LOH�)RUPDWV�([SODLQHG� � ���

�

QDPH�HQFDSVXODWHG�LQ�VTXDUH�EUDFNHWV��IRU�H[DPSOH�>+,36@���(DFK�OLQH�ZLWKLQ�D�ERQH¶V�IUDPH�GDWD�

VWDUWV�ZLWK�D�SRVLWLYH�GHFLPDO�LQWHJHU�IUDPH�QXPEHU�IRU�ZKLFK�WKH�GDWD�DSSOLHV�IROORZHG�E\���IORDWV�IRU�
WUDQVODWLRQ�DORQJ�WKH�[��\�DQG�]�D[LV�UHVSHFWLYHO\����IORDWV�IRU�WKH�(XOHU�URWDWLRQ�DQJOHV�DERXW�WKH�[��\�DQG�
]�D[LV�UHVSHFWLYHO\�DQG�D�ILQDO�IORDW�IRU�D�ERQH�VFDOH�IDFWRU��
�

$W�WKH�HQG�RI�WKH�PRWLRQ�VHFWLRQ�WKHUH�LV�DQ�HQG�RI�ILOH�WDJ��>(1'2)),/(@��ZKLFK�LQGLFDWHV�WKDW�WKHUH�

LV�QR�PRUH�GDWD�WR�EH�SURFHVVHG��
�
�
3URFHVVLQJ�WKH�'DWD�

�
$V�ZLWK�DOO�KLHUDUFKLFDO�VWUXFWXUHV��LQ�RUGHU�WR�GLVSOD\�WKH�VNHOHWRQ�WKH�ORFDO�WUDQVIRUPV�IRU�HDFK�RI�WKH�
ERQHV�QHHG�WR�EH�GHWHUPLQHG���7KH�FRPSXWDWLRQ�RI�WKH�ORFDO�WUDQVIRUP�LV�VOLJKWO\�GLIIHUHQW�WR�WKH�
DOJRULWKP�RXWOLQHG�IRU�%9+�ILOHV�DV�+75�ILOHV�LQFOXGH�DQ�H[SOLFLW�EDVH�SRVH�WKDW�QHHGV�WR�EH�FRQVLGHUHG���
(DFK�ERQH¶V�ORFDO�WUDQVIRUP�FDQ�EH�YLHZHG�DV�EHLQJ�FRQVWUXFWHG�IURP���VHSDUDWH�PDWULFHV�±�D�VLQJOH�
WUDQVODWLRQ�PDWUL[����URWDWLRQ�PDWULFHV�DQG�D�VFDOLQJ�PDWUL[���7KH�WUDQVODWLRQ�PDWUL[�LV�FRQVWUXFWHG�E\�
FRPELQLQJ�WKH�WUDQVODWLRQ�GDWD�IRU�WKH�ERQH¶V�EDVH�SRVLWLRQ�DQG�IUDPH�GDWD�DV�LOOXVWUDWHG�LQ�(TXDWLRQ�
�����ZKHUH�W[ � ��W\ � �DQG�W] � �DUH�WKH�WUDQVODWLRQV�RI�WKH�EDVH�SRVLWLRQ�DQG�W[ � ��W\ � �DQG�W] � �DUH�WKH�IUDPH�
WUDQVODWLRQV��
�
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�
7KH�ILUVW�RI�WKH�URWDWLRQ�PDWULFHV��5 � ��LV�D�FRPSRVLWH�URWDWLRQ�PDWUL[�WKDW�LV�JHQHUDWHG�IURP�WKH�EDVH�
SRVLWLRQ�GDWD�RI�WKH�ERQH�DQG�VLQFH�LW�GRHV�QRW�FKDQJH��FRXOG�EH�VWRUHG�WR�VDYH�UHFDOFXODWLRQ�RQ�HYHU\�
IUDPH���7KH�VHFRQG�URWDWLRQ�PDWUL[��5 � ��LV�DJDLQ�D�FRPSRVLWH�URWDWLRQ�PDWUL[�WKDW�HTXDOV�WKH�URWDWLRQDO�
LQIRUPDWLRQ�RI�IUDPH�L�LQ�WKH�DQLPDWLRQ���7KH�RUGHU�RI�(XOHU�DQJOH�FRPSRVLWLRQ�IRU�WKH�URWDWLRQ�PDWULFHV�

DUH�GLFWDWHG�E\�WKH�NH\ZRUG�(8/(5527$7,2125'(5�LQ�WKH�KHDGHU�VHFWLRQ�RI�WKH�+75�ILOH�DQG�

VKRXOG�EH�FDOFXODWHG�DV�RXWOLQHG�LQ�VHFWLRQ�������8QOLNH�WKH�%9+�IRUPDW��VLQFH�WKH�(XOHU�DQJOH�
FRPSRVLWLRQ�RUGHU�LV�RQO\�GHILQHG�RQFH��LW�FDQ�QHYHU�FKDQJH�WKHUHIRUH�OHVV�WUDFNLQJ�RI�WKH�FKDQQHO�
RUGHULQJ�LV�QHHGHG��
�
+75�ILOHV�SURYLGH�VFDOLQJ�LQIRUPDWLRQ�IRU�HDFK�ERQH�RQ�HYHU\�IUDPH��ZKLFK�LV�XVHG�WR�DFFRXQW�IRU�WKH�
YDULDWLRQV�LQ�FKLOG�VHJPHQW�WUDQVODWLRQV���(TXDWLRQ�����RXWOLQHV�WKH�FUHDWLRQ�RI�WKH�VFDOLQJ�PDWUL[��ZKHUH�
6 � �LV�WKH�VFDOH�IDFWRU�IRU�D�JLYHQ�IUDPH��
�
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�
7KH�VHSDUDWH�WUDQVIRUPDWLRQV�DUH�FRPELQHG�DV�LOOXVWUDWHG�LQ�(TXDWLRQ�����WR�JLYH�D�ERQH¶V�FRPSOHWH�
ORFDO�WUDQVIRUP��ZKHUH�IROORZLQJ�WKLV�GRFXPHQW¶V�FRQYHQWLRQ��WKH�YHUWH[�GDWD�LV�SRVW�PXOWLSOLHG���,W�
VKRXOG�EH�QRWHG�WKDW�WKH�GLVFXVVLRQ�LQ�WKH�IROORZLQJ�VHFWLRQ�DERXW�WKH�+75¶V�ORFDO�WUDQVIRUP�VWDFN��LW�
ZLOO�EH�DVVXPHG�WKDW�WKH�'DWD7\SH�SDUDPHWHU�LV�GHILQHG�DV�+756��
�

� � � � 0� �7 �5 � 5 �6 � � � � � � � � � ������
�
2QFH�WKH�ORFDO�WUDQVIRUPV�KDYH�EHHQ�FDOFXODWHG��WKH�JOREDO�SRVLWLRQV�RI�WKH�ERQHV�DUH�FDOFXODWHG�LQ�
H[DFWO\�WKH�VDPH�ZD\�DV�%9+�VNHOHWRQV��DV�LOOXVWUDWHG�LQ�(TXDWLRQ������

�

�

�
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�� ,PSOHPHQWDWLRQ�&RQVLGHUDWLRQV�
�
7KLV�VHFWLRQ�ORRNV�DW�XVHIXO�DVSHFWV�ZKHQ�FRQVLGHULQJ�GDWD�DQG�SURJUDP�VWUXFWXUH�IRU�D�PRWLRQ�FDSWXUH�
GHFRGHU�DQG�SOD\HU���7KH�IUDJPHQW�RI�&���FRGH�LOOXVWUDWHG�LQ�ILJXUH����RXWOLQHV�WKH�GDWD�VWUXFWXUHV�WKDW�
FRXOG�EH�XVHG�WR�VXSSRUW�WKH�VWRULQJ�LQ�PHPRU\�RI�ERWK�%9+�DQG�+75�DQLPDWLRQV��KRZHYHU�WKH�%9+�
IRUPDW�ZLOO�UHTXLUH�VOLJKWO\�PRUH�SUH�SURFHVVLQJ�LQ�RUGHU�WR�REWDLQ�WKH�UHTXLUHG�VWUXFWXUH��
�

7KH�ILUVW�VWUXFWXUH��02&$36(*0(17��UHSUHVHQWV�D�FRPSOHWH�PRWLRQ�FDSWXUH�VNHOHWRQ��ZKLFK�KDV�D�

SRLQWHU�WR�D�02&$3+($'(5�ZKRVH�VWUXFWXUH�KROGV�JOREDO�LQIRUPDWLRQ�DERXW�WKH�DQLPDWLRQ�VXFK�DV�

IUDPH�UDWH�DQG�QXPEHU�RI�IUDPHV���7KH�02&$36(*0(17�IXUWKHU�FRQVLVWV�RI�DQ�DUUD\�RI�12'(�REMHFWV��

QDPHG�QRGHOLVW��ZKHUH�HDFK�12'(�FRQWDLQV�WKH�GDWD�RI�D�VSHFLILF�ERQH�LQ�WKH�DQLPDWLRQ���7KH�RWKHU�

SRLQWHU�WR�D�12'(�REMHFW�LQ�WKH�02&$36(*0(17�VWUXFWXUH�SRLQWV�WR�D�VLQJOH�12'(�WKDW�LV�WKH�URRW�RI�

WKH�DQLPDWLRQ���$OO�WKH�ERQHV�LQ�WKH�VNHOHWRQ�FDQ�EH�UHDFKHG�E\�UHFXUVLYHO\�IROORZLQJ�FKLOG�OLQNV�
VWDUWLQJ�IURP�WKH�URRW��KRZHYHU�WKH�OLQHDU�DUUD\�LV�XVHG�IRU�TXLFN�QRGH�DFFHVV�ZKHUH�WKH�DGGLWLRQDO�
KLHUDUFKLFDO�LQIRUPDWLRQ�REWDLQHG�IURP�WKH�UHFXUVLRQ�LV�QRW�UHTXLUHG��

�
�

7KH�02&$3+($'(5�FRQWDLQV�D��[��DUUD\��HXOHU>�@>�@��WKDW�LV�XVHG�WR�GHWHUPLQH�WKH�RUGHU�RI�

URWDWLRQ�FRQFDWHQDWLRQ��ZKLFK�FDQ�EH�GLUHFWO\�DSSOLHG�LQ�2SHQ*/�URWDWLRQ�PHWKRG�FDOOV�DV�LOOXVWUDWHG�LQ�
ILJXUH�������:KLOH�SDUVLQJ�WKH�PRFDS�ILOH��WKH�LQGLYLGXDO�URWDWLRQ�DQJOHV�RI�WKH�ERQHV�DUH�SODFHG�LQWR�WKH�

IUHXOHU�DUUD\�RI�WKH�FRUUHVSRQGLQJ�12'(�VWUXFWXUH�LQ�WKH�RUGHU�LQGLFDWHG�E\�WKH�ILOH��L�H��ZLWK�WKH�

RUGHU�=<; � IUHXOHU>IUDPH@>�@ =��IUHXOHU>IUDPH@>�@ <�DQG�

IUHXOHU>IUDPH@>�@ ;��
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�
,Q�WKH�FDVH�RI�+75�ILOHV��XVLQJ�D�JOREDO�SDUDPHWHU�WR�VSHFLI\�WKH�(XOHU�DQJOH�RUGHULQJ�LV�D�OHJLWLPDWH�
VWHS�WR�WDNH��KRZHYHU�LQ�WKH�FDVH�RI�%9+�ILOHV��WKLV�RUGHULQJ�FDQ�FKDQJH�IURP�ERQH�WR�ERQH��DV�GHILQHG�

E\�WKH�&+$11(/�NH\ZRUG���7KHUHIRUH��ZKLOH�SDUVLQJ�D�%9+�ILOH��WKH�ILUVW�URWDWLRQ�RUGHU�IRXQG�LQ�WKH�

ILOH��ZKLFK�LV�QRUPDOO\�WKH�URWDWLRQ�IRU�WKH�URRW�ERQH��LV�VHW�DV�WKH�JOREDO�URWDWLRQ�RUGHU�DQG�LI�DQ\�RWKHU�
ERQHV�KDYH�D�GLIIHUHQW�RUGHU��WKH\�DUH�UHFDOFXODWHG�WR�ILW�LQ�ZLWK�WKH�GHVLUHG�RUGHU�GXULQJ�WKH�SDUVLQJ�
SKDVH��
�
$V�SUHYLRXVO\�PHQWLRQHG��%9+�ILOHV�QHHG�DGGLWLRQDO�SUH�SURFHVVLQJ�LQ�RUGHU�WR�REWDLQ�WKH�UHTXLUHG�
IRUPDW���7KHUHIRUH��DV�ZHOO�DV�DQ\�RQ�WKH�IO\�URWDWLRQ�RUGHU�FKDQJHV�WKDW�QHHG�GRLQJ�SHU�IUDPH��WKH�
LQLWLDO�EDVH�SRVH�DOVR�QHHGV�WR�EH�UHFDOFXODWHG�LQWR�D�VLQJOH�IORDW�IRU�ERQH�OHQJWK�DQG�(XOHU�DQJOHV���
5HFDOO�IURP�WKH�GHVFULSWLRQ�RI�WKH�%9+�ILOH�IRUPDW�WKDW�WKH�EDVH�SRVH�LV�VWUXFWXUHG�XVLQJ�LPSOLFLW�RIIVHW�
LQIRUPDWLRQ��KRZHYHU�WKLV�YHFWRU�QHHGV�WR�EH�PDQLSXODWHG�LQ�RUGHU�WR�DFKLHYH���URWDWLRQ�DQJOHV��RI�WKH�
GHVLUHG�RUGHU��DQG�D�VLQJOH�OHQJWK�YDOXH���'XULQJ�WKH�GHFRPSRVLWLRQ�RI�WKH�RIIVHW�LQWR���(XOHU�DQJOHV�DQG�
D�ERQH�OHQJWK��LW�VKRXOG�EH�QRWHG�WKDW�\RX�QHHG�WR�WDNH�DZD\�DQ\�SDUHQWDO�URWDWLRQDO�HIIHFWV�IURP�WKH�
RULJLQDO�RIIVHW�EHIRUH�WKH�GHFRPSRVLWLRQ�LV�XQGHUWDNHQ���7KLV�LV�EHFDXVH�WKH�%9+�RIIVHWV�DUH�GHILQHG�
ZLWK�UHVSHFW�WR�WKH�ZRUOG�FRRUGLQDWH�D[LV��KRZHYHU�LI�WKH�RIIVHWV�DUH�WR�EH�FRQYHUWHG�LQWR�KLHUDUFKLFDO�
(XOHU�DQJOHV��HDFK�OLPE�QHHGV�WR�EH�GHILQHG�ZLWK�UHVSHFW�WR�LWV�SDUHQW�FRRUGLQDWH�V\VWHP�DQG�QRW�WKH�
JOREDO�V\VWHP��
�
2EWDLQLQJ�WKH�ERQH�OHQJWK�DORQJ�RQH�D[LV�DQG�XVLQJ�D�URWDWLRQ�PDWUL[�WR�IL[�D�ERQH¶V�EDVH�SRVLWLRQ�LV�D�
GHVLUDEOH�HIIHFW�RQ�PDQ\�OHYHOV�DV�LW�DOORZV�HDV\�PDSSLQJ�DQG�DOLJQLQJ�WR��'�REMHFWV�DQG�PRUH�
LPSRUWDQWO\��XQGHU�DQ\�URWDWLRQ��WKH�ERQH¶V�HQG�SRLQW�DQG�DQJOH�FRQVWUDLQWV�DUH�PRUH�LQWXLWLYH�WR�
HQYLVDJH��
�
)LJXUH�����GHPRQVWUDWHV�SDUW�RI�WKH�GDWD�VWUXFWXUH�IRU�WKH�+75�ILOH�LQ�ILJXUH�����DIWHU�LW�KDV�EHHQ�IXOO\�
SDUVHG�LQWR�PHPRU\�XVLQJ�WKH�VWUXFWXUHV�LQ�ILJXUH������
�
$V�WKH�RULJLQDO�%9+�DQG�+75�IRUPDWV�VWDQG��LW�LV�SRVVLEOH�WR�XVH�WKH�VDPH�GLVSOD\�DOJRULWKP�IRU�ERWK�
IRUPDWV�ZKLFK�FDQ�EH�VHHQ�E\�H[DPLQLQJ�WKH�PDWUL[�VWDFN���7KH�FRPSOHWH�ORFDO�WUDQVIRUP�IRU�WKH�%9+�
ILOH��DV�JLYHQ�LQ�(TXDWLRQ������LV�0Y� �7 �5 � Y��ZKLOH�WKH�+75�VWDFN��DV�GHILQHG�LQ�(TXDWLRQ������LV�0Y� �
7 �5 � 5 �6 � Y���6LQFH�WKH�%9+�IRUPDW�KDYH�QR�URWDWLRQDO�YDOXHV�IRU�WKH�EDVH�SRVLWLRQ��5 � �HTXDWHV�WR�WKH�
LGHQWLW\�PDWUL[�DQG�VLPLODUO\��ZLWK�WKH�DEVHQFH�RI�VFDOLQJ�YDOXHV�LQ�WKH�%9+�ILOH��6 � �DOVR�HYDOXDWHV�WR�WKH�
LGHQWLW\�PDWUL[���7KLV�PHDQV�WKDW�DOWKRXJK�WKHUH�LV�D�KLJK�GHJUHH�RI�UHGXQGDQF\�ZKHQ�GLVSOD\LQJ�%9+�
ILOHV��WKH�VDPH�DOJRULWKP�FDQ�EH�XVHG���+RZHYHU��WKH�SURFHVV�E\�ZKLFK�WKH�%9+¶V�EDVH�SRVLWLRQ�LV�
FRQYHUWHG�IURP�VLPSOH�YHFWRUV�WR�ERQH�OHQJWKV�DQG�(XOHU�DQJOHV�QRZ�LQWURGXFHV�D�VXEWOH��\HW�PDMRU�
LQFRQVLVWHQF\�EHWZHHQ�WKH�+75�DQG�%9+�ORFDO�DQG�JOREDO�PDWUL[�WUDQVIRUP�VWDFNV����
�
7R�LOOXVWUDWH�WKLV�VWDFN�SUREOHP��FRQVLGHU�WKH�VWDQGDUG�ORFDO�WUDQVIRUP�IRU�D�%9+�ILOH��GHILQHG�LQ�
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$W�ILUVW�JODQFH��ZKHQ�FRPSDULQJ�WKLV�PDWUL[�VWDFN�ZLWK�WKH�+75�VWDFN��0Y� �7 �5 � 5 �6 � Y��GHILQHG�LQ�
(TXDWLRQ�������WKH�RQO\�SUREOHP�ZLWK�LV�WKDW�WKH�URWDWLRQ�PDWULFHV�IRU�WKH�EDVH�DQG�URWDWLRQ�FRPSRQHQWV�
DUH�LQ�WKH�ZURQJ�RUGHU���7KLV�LV�D�SUREOHP�EHFDXVH�PDWUL[�PXOWLSOLFDWLRQ�LV�QRW�FRPPXWDWLYH��KRZHYHU�
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�

0Y� �7 �5 �6 � Y� � � � � � � � ������
�
7KH�FRPELQDWLRQ�RI�WKH�WZR�URWDWLRQ�PDWULFHV�DW�WKLV�VWDJH�IXUWKHU�VHUYHV�WKH�SXUSRVH�RI�UHGXFLQJ�WKH�
PDWUL[�FRPSXWDWLRQDO�ORDG�GXULQJ�WKH�FDOFXODWLRQ�RI�WKH�JOREDO�SRVLWLRQV�IRU�HDFK�ERQH�EHFDXVH�WKHUH�LV�
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+RZHYHU��WKH�SUREOHP�LV�WKDW�WKLV�DSSDUHQWO\�FRUUHFW�PDWKHPDWLFDO�HTXDWLRQ�IRU�WKH�ORFDO�WUDQVIRUP�
�(TXDWLRQ������FDXVHV�GLVFUHSDQFLHV�ZKHQ�FRQVWUXFWLQJ�WKH�JOREDO�WUDQVIRUP�PDWUL[���7R�H[SODLQ�WKLV�
SUREOHP��D���ERQHG�KLHUDUFKLFDO�VWUXFWXUH�ZLOO�EH�XVHG�DV�LOOXVWUDWHG�LQ�ILJXUH�����DQG�WKH�IROORZLQJ�
QRWDWLRQ�XWLOLVHG��
�

• 0 � ��0 ��� ��0 ��� �DUH�WKH�JOREDO�WUDQVIRUPDWLRQ�PDWULFHV�IRU�WKH�KLSV��XSSHU�OHJ�DQG�ORZHU�OHJ�
UHVSHFWLYHO\�

• 9 ��� �DQG�9 �	� �DUH�YHFWRUV�UHSUHVHQWLQJ�WKH�RULJLQDO�ERQH�YHFWRU�DQG�WKH�FDOFXODWHG�ERQH�OHQJWK�
�LQ�D�VLQJOH�D[LV��UHVSHFWLYHO\�

• 5 � �DUH�WKH�ORFDO�URWDWLRQ�PDWULFHV�IRU�WKH�ERQHV�

• 2 � �DUH�WKH�ERQH¶V�EDVH�URWDWLRQ�PDWUL[�
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8VLQJ�WKLV�HTXDWLRQ�DQG�H[SDQGLQJ�WKH�ORFDO�WUDQVIRUPV�IRU�HDFK�ERQH��WKH�RULJLQDO��EHIRUH�WKH�ERQH�
OHQJWK�DQG�(XOHU�VHSDUDWLRQ��DQG�UHTXLUHG�JOREDO�WUDQVIRUPDWLRQ�PDWULFHV��ZKHUH�HDFK�IUDPH�URWDWLRQ�
PDWUL[�LV�PXOWLSOLHG�E\�WKH�FRUUHVSRQGLQJ�EDVH�SRVLWLRQ��IRU�WKH�KLSV�DUH�GHILQHG�LQ�(TXDWLRQ������D�	�
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,W�VKRXOG�EH�QRWHG�DW�WKLV�VWDJH�WKDW�LGHDOO\�WKH�UHTXLUHG�PDWUL[�VWDFN�ZRXOG�FRPELQH�WKH�URWDWLRQ�DQG�
EDVH�SRVLWLRQ�PDWULFHV�WR�JLYH�D�VLQJOH�URWDWLRQ�PDWUL[��KRZHYHU�WKHVH�KDYH�EHHQ�NHSW�VHSDUDWH�WR�IXUWKHU�
LOOXVWUDWH�D�SURFHVV�E\�ZKLFK�%9+�ILOHV�FDQ�EH�FRQYHUWHG�WR�+75���7KH�SURFHVV�RI�+75�WR�%9+�LV�
PRUH�LQWXLWLYH�XVLQJ�WKHVH�LGHDV�WKHUHIRUH�ZLOO�QRW�EH�LOOXVWUDWHG����7KH�URWDWLRQ�PDWULFHV�IRU�WKH�IUDPH�
DQG�EDVH�SRVH�ZLOO�ODWHU�EH�PHUJHG�WR�JLYH�D�PRUH�HIILFLHQW�VROXWLRQ��
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� � � � � 0 	 9 � 	 � �5 	 9 � 	 � � � � �2ULJLQDO�� � ����D��
� � � � � 0 	 9 � 	 � �5 	 2 	 9� 	 � � � � �5HTXLUHG�� � ����E��
�
ZKHUH��
� � � � � 9 � 	 � �2 	 9� 	 �
�
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�
7KHUHIRUH��WKH�RULJLQDO�VWDFN�FDQ�EH�UHZULWWHQ�DV��
�
� � � � � 0 	 9 � 	 � �5 	 2 	 9� 	 �
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WUDQVIRUPDWLRQV�IRU�WKH�XSSHU�OHJ��ZKLFK�LV�GHILQHG�DV��
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�
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�
+RZHYHU��HTXDWLQJ�WKLV�HTXDWLRQ�ZLWK�WKH�UHTXLUHG�JOREDO�VWDFN�IRU�WKH�XSSHU�OHJ�VRRQ�UHYHDOV�D�
FRQVLVWHQF\�SUREOHP�DV�LOOXVWUDWHG��
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6LQFH�PDWUL[�PXOWLSOLFDWLRQ�LV�QRW�FRPPXWDWLYH��LW�LV�QRW�SRVVLEOH�WKDW�5� � 2 	 � �2 	 5� � ��WKHUHIRUH�WKLV�
LOOXVWUDWHV�WKH�QHHG�IRU�WKH�UHFDOFXODWLRQ�RI�HDFK�ERQH¶V�IUDPH�URWDWLRQ�PDWUL[���8VLQJ�1 � �WR�UHSUHVHQW�WKH�
IUDPH�URWDWLRQ�PDWUL[�IRU�WKH�UHTXLUHG�PDWUL[�VWDFN��WKH�IROORZLQJ�UHODWLRQVKLS�FDQ�EH�HVWDEOLVKHG�
EHWZHHQ�WKLV�DQG�WKH�RULJLQDO�VWDFN�IRU�WKH�XSSHU�OHJ��
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 !� 2

�
�

	 5� � 2 	 � �1 � � �
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7KHUHIRUH�LQ�RUGHU�WR�VWUXFWXUH�WKH�GDWD�LQWR�WKH�UHTXLUHG�IRUPDW��HDFK�URWDWLRQ�PDWUL[�IRU�HDFK�IUDPH�IRU�
WKH�XSSHU�OHJ�QHHGV�WR�EH�FDOFXODWHG�DFFRUGLQJ�WR�(TXDWLRQ������
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KDV�PDWUL[�VWDFN�HTXDWLRQV��
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)URP�SUHYLRXV�KLHUDUFKLFDO�GHILQLWLRQV��
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� � 5� � � �2 	 1 � � 2

�
�

	 �
�
6XEVWLWXWLQJ�WKHVH�LQWR�HTXDWLRQ�����JLYHV��
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LQ�RUGHU�WR�XVH�WKH�UHTXLUHG�VWDFN�IRUPDW��DOO�WKH�URWDWLRQ�PDWULFHV�IRU�HDFK�IUDPH�IRU�WKH�ORZHU�OHJ�QHHG�
WR�EH�UHFDOFXODWHG�DV�RXWOLQHG�LQ�(TXDWLRQ������
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8S�WR�WKLV�SRLQW��WKH�IUDPH�URWDWLRQ�DQG�EDVH�SRVLWLRQ�PDWULFHV�KDYH�EHHQ�NHSW�VHSDUDWH��KRZHYHU�DV�
SUHYLRXVO\�PHQWLRQHG��LW�ZRXOG�EH�PRUH�DGYDQWDJHRXV�WR�FRPELQH�WKHVH�WZR�LQWR�D�VLQJOH�IUDPH�URWDWLRQ�
PDWUL[���7KLV�SURFHVV�VLPSO\�UHTXLUHV�WKH�DGGLWLRQDO�SRVW�PXOWLSOLFDWLRQ�RI�2 � �WR�(TXDWLRQ������UHVXOWLQJ�
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7DEOH�����VXPPDULVHV�WKH�GDWD�PDQLSXODWLRQ�SURFHVV�IRU�ZKLFK�%9+�ILOHV�DUH�VXEMHFW�WR�GXULQJ�WKH�
SDUVLQJ�RI�WKH�ILOH���,Q�FRQWUDVW��WKH�RQO\�SUH�SURFHVVLQJ�WKDW�+75�ILOHV�XQGHUJR�GXULQJ�WKH�ILOH�SDUVLQJ�
SKDVH�LV�WR�FRPELQH�HDFK�ERQH¶V�IUDPH�URWDWLRQ�PDWUL[�DQG�EDVH�SRVLWLRQ�URWDWLRQ�PDWUL[�LQWR�D�VLQJOH�
VHW�RI�(XOHU�DQJOHV�SHU�IUDPH��
�

7DEOH������6XPPDU\�RI�%9+�FRQYHUVLRQ�SURFHVV�
�
$SSHQGLFHV�%�	�&�FRQWDLQ�FRPSOHWH�&���VRXUFH�FRGH�WKDW�KDQGOHV�WKH�SDUVLQJ�RI�ERWK�WKH�%9+�DQG�
+75�PRWLRQ�FDSWXUH�IRUPDWV�UHVSHFWLYHO\���7KH�VRXUFH�FRGH�LOOXVWUDWHV�DOO�RI�WKH�UHTXLUHG�VWHSV�QHHGHG�

%9+�0DQLSXODWLRQ�3URFHVV� 5HDVRQV�)RU�3HUIRUPLQJ�7KLV�3URFHVV�

�

���&RQYHUW�WKH�YHFWRU�OHQJWK�RI�D�ERQH�LQWR�D�
VLQJOH�ERQH�OHQJWK�DQG���(XOHU�DQJOHV��ZKLFK�
QHHGV�WR�EH�ZLWK�UHVSHFW�WR�WKH�ERQH¶V�SDUHQW�D[LV�
RULHQWDWLRQ��

D��+DYLQJ�WKH�ERQH�OHQJWK�DORQJ�D�VLQJOH�D[LV�
DVVLVWV�LQ�WKH�PDSSLQJ�RI��'�REMHFWV�WR�WKH�ERQH�
LWVHOI��
�
E��7KH�XVH�RI�D�VLQJOH�ERQH�OHQJWK�PHDQV�WKDW�WKH�
HQG�SRLQW�RI�WKH�OLPE�LV�PRUH�LQWXLWLYH�WR�LPDJH�
DQG�IXUWKHU�DOORZV�VLPSOLVWLF�DQJOH�FRQVWUDLQWV�WR�
EH�TXLFNO\�UHDOLVHG�±�L�H��WKHUH�DUH�QR�DGGLWLRQDO�
URWDWLRQDO�IDFWRUV�LQWURGXFHG�XQOLNH�D�YHFWRU�
UHSUHVHQWDWLRQ�RI�D�OLPE��
�

���5HFDOFXODWH�WKH�IUDPH�URWDWLRQ�PDWUL[�EDVHG�RQ�
WKH�QHZ�UHSUHVHQWDWLRQ�RI�ERQH�OHQJWKV�DQG�(XOHU�
DQJOHV��

D��+DYLQJ�FRQYHUWHG�WKH�RULJLQDO�YHFWRU�
UHSUHVHQWDWLRQ�RI�WKH�ERQH�OHQJWK�DQG�RULHQWDWLRQ�
IURP�WKH�JOREDO�FRRUGLQDWH�V\VWHP�WR�WKH�SDUHQW¶V�
ORFDO�FRRUGLQDWH�V\VWHP��WKH�JOREDO�PDWUL[�VWDFN�
QR�ORQJHU�IROORZV�WKH�GHVLUHG�VWUXFWXUH���7KHUHIRUH�
HDFK�IUDPH�URWDWLRQ�PDWUL[�IRU�HDFK�ERQH�QHHGV�WR�
EH�UHFDOFXODWHG��WKH�HTXDWLRQ�IRU�ZKLFK�LV�
SUHVHQWHG�LQ�(TXDWLRQ�����
�
E��7KH�UHIRUPDWWLQJ�PDNHV�LW�SRVVLEOH�WR�XVH�WKH�
VDPH�KLHUDUFKLFDO�GUDZLQJ�DOJRULWKP�WR�GLVSOD\�
ERWK�%9+�DQG�+75�PRWLRQ�IRUPDWV��RXWOLQHG�
ODWHU�����
�
F��8VLQJ�WKH�UHIRUPDWWHG�UHSUHVHQWDWLRQ�DOVR�
PHDQV�WKDW�IXUWKHU�GDWD�PDQLSXODWLRQ�LV�PDGH�
VLPSOHU�E\�YLUWXH�RI�WKH�IDFW�WKDW�WKH�GDWD�
VWUXFWXUHV�DUH�VWDQGDUGLVHG��UHJDUGOHVV�RI�WKH�
RULJLQDO�ILOH�IRUPDW��
�
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WR�FRQYHUW�WKH�ILOH�IURP�WKH�VWDQGDUG�IRUPDW�RXWOLQHG�LQ�VHFWLRQ���WR�WKH�GDWD�VWUXFWXUHV�LQGLFDWHG�LQ�
ILJXUH������
�
:LWK�WKH�GDWD�ORDGHG�LQWR�PHPRU\�LQ�D�GHILQHG�IRUPDW�DQG�VWUXFWXUH��GLVSOD\LQJ�WKH�PRWLRQ�WR�VFUHHQ�LV�
D�WULYLDO�WDVN���)LJXUH�����LOOXVWUDWHV�D�IUDJPHQW�RI�FRGH�IRU�D�UHFXUVLYH�DOJRULWKP�XVLQJ�2SHQ*/�OLEUDULHV�

WKDW�GUDZV�D�VWLFN�VNHOHWDO�VWUXFWXUH�IRU�D�JLYHQ�IUDPH��FXUUHQWIUDPH��WR�WKH�VFUHHQ��

�
7KH�ERQH�OHQJWK�LQ�WKH�DERYH�LPSOHPHQWDWLRQ�LV�DOZD\V�DOLJQHG�DORQJ�WKH�\�D[LV�DQG�VLQFH�DQ\�SHU�
IUDPH�VFDOLQJ�RI�WKH�+75�ILOH�RQO\�DSSOLHV�WR�D�VLQJOH�YDOXH��LQ�WKH�FDVH�RI�D�VWLFN�FKDUDFWHU���LQVWHDG�RI�
SXVKLQJ�D�FRPSOHWH�VFDOLQJ�PDWUL[�RQ�WR�WKH�JOREDO�VWDFN��D�VLQJOH�PXOWLSOLFDWLRQ�LV�SHUIRUPHG���7KLV�
PXOWLSOLFDWLRQ�VLPSO\�UHGXFHV�RU�HQODUJHV�WKH�ERQH�OHQJWK��ZKLFK�LQ�WXUQ�LV�XVHG�WR�GUDZ�WKH�HQG�SRLQW�
RI�WKH�SDUWLFXODU�ERQH��WKHUHE\�UHGXFLQJ�WKH�FRPSXWDWLRQDO�ORDG�LQ�GLVSOD\LQJ�WKH�PRWLRQ��

�
�

�� 6XPPDU\�
�
$�QXPEHU�RI�PRWLRQ�FDSWXUH�ILOH�IRUPDWV�WKDW�DUH�LQ�XVH�WRGD\�KDYH�EHHQ�KLJKOLJKWHG�DQG���RI�WKH�PRUH�
SRSXODU�RQHV�KDYH�EHHQ�GLVFXVVHG�LQ�GHWDLO���+RZHYHU��VLQFH�HDFK�IRUPDW�FRQWDLQV�HQRXJK�GDWD�WR�
GLVSOD\�DQ�DQLPDWLRQ�LV�DQ\�RQH�IRUPDW�EHWWHU�WKDQ�DQRWKHU"��7KH�DQVZHU�WR�WKLV�TXHVWLRQ�GHSHQGV�RQ�WKH�
LQWHQGHG�DSSOLFDWLRQ�RI�WKH�PRWLRQ�GDWD��ZKLFK�FDQ�YDU\�IURP�DQDO\VLV��HGLWLQJ�RU�VLPSO\�SOD\EDFN���
:KHQ�FRQFHUQHG�RQO\�ZLWK�GLVSOD\LQJ�DQ�DQLPDWLRQ��WKH�GHVLUDEOH�DVSHFWV�RI�WKH�GDWD�DUH�FRPSDFWQHVV�
DQG�DEVROXWH�SRVLWLRQV�IRU�OLPEV��ZKLFK�HOLPLQDWHV�WKH�QHHG�IRU�D�KLHUDUFKLFDO�UHQGHULQJ�DOJRULWKP���7KLV�
PHDQV�WKDW�LW�LV�ERWK�TXLFN�WR�ORDG�DQG�GLVSOD\�IUDPHV�WR�WKH�VFUHHQ���)URP�WKH�IRUPDWV�GLVFXVVHG�LQ�
7DEOH������WKH�%5'�IRUPDW�PRVW�FORVHO\�PDWFKHV�WKHVH�SURSHUWLHV��KRZHYHU�IXUWKHU�RSWLPLVDWLRQ�FDQ�EH�
DFKLHYHG�E\�FRQYHUWLQJ�WKH�ILOH�LQWR�D�ELQDU\�VWDWH�DV�RSSRVHG�WR�WKH�H[LVWLQJ�$6&,,�IRUPDW��
�
7KH�GHVLUDEOH�SURSHUWLHV�IRU�PRWLRQ�HGLWLQJ�DUH�DOPRVW�FRPSOHWHO\�RSSRVLWH�WR�WKRVH�RI�GLVSOD\LQJ�
DQLPDWLRQV��ZKHUH�LQ�PDQ\�FDVHV��PRUH�LV�EHWWHU���7KH�PRVW�XVHIXO�SURSHUW\�WR�KDYH�IRU�FKDUDFWHU�HGLWLQJ�
LV�WKDW�RI�D�KLHUDUFKLFDO�VWUXFWXUH�VR�WKDW�WKH�ERQHV�FDQ�EH�FRQVLGHUHG�ORFDOO\�DQG�UHJDUGOHVV�RI�WKH�
FKDQJHV�PDGH�WR�SDUHQW�OLPEV��WKH�FKLOG�ERQHV�DOZD\V�PDLQWDLQ�D�VSHFLILHG�WUDQVIRUPDWLRQDO�
UHODWLRQVKLS���$OO�RI�WKH�PRGHUQ�PRWLRQ�FDSWXUH�IRUPDWV�DUH�EDVHG�RQ�KLHUDUFKLFDO�VWUXFWXUHV��ZKLFK�
LQFOXGH�WKH�$6)�$0&��%9+�DQG�+75�IRUPDWV���2I�WKHVH���ILOH�IRUPDWV��WKH�KLHUDUFK\�RI�%9+�ILOHV�LV�
DUJXDEO\�WKH�PRUH�FRPSDFW�DQG�FRQFLVH��KRZHYHU�WKLV�PHDQV�WKDW�WKH�GDWD�LV�QRW�EURNHQ�GRZQ�LQWR�DV�
PXFK�GHWDLO�DV�WKH�$6)�$0&�RU�+75�IRUPDWV���$V�SUHYLRXVO\�GLVFXVVHG��WKH�SUREOHP�ZLWK�WKH�%9+�
ILOH�KLHUDUFK\�LV�WKDW�LW�DVVXPHV�WKH�ERQH�OHQJWK�DORQJ�D�YHFWRU�DV�RSSRVHG�WR�D�VFDODU��KRZHYHU�WKH�
$6)�$0&�DQG�+75�IRUPDWV�ERWK�GHILQH�URWDWLRQDO�YDOXHV�DQG�D�VFDODU�WR�REWDLQ�WKH�%9+¶V�HTXLYDOHQW�
ERQH�YHFWRU��
�
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$IWHU�WKH�SURSHUW\�RI�KLHUDUFKLFDO�GDWD��RWKHU�SURSHUWLHV�WKDW�FRXOG�SURYH�XVHIXO�GXULQJ�PRWLRQ�HGLWLQJ�
LQFOXGH�GHWDLOV�DERXW�WKH�HQYLURQPHQW�LQ�ZKLFK�WKH�GDWD�ZDV�FDSWXUHG���([DPSOHV�RI�HQYLURQPHQWDO�GDWD�
LQFOXGH�WKH�D[LV�RI�JUDYLW\�RU�HYHQ�PRUH�EDVLF�SURSHUWLHV�VXFK�DV�WKH�PHWULF�XQLWV�XVHG���7KH�%9+�
IRUPDW�IDLOV�WR�FDSWXUH�DQ\�RI�WKHVH�GHWDLOV��KRZHYHU�WKH�+75�IRUPDW�SURYLGHV�D�EHWWHU�OHYHO�RI�VXFFHVV��
ZKLOH�$6&�$0&�SURYLGHV�HYHQ�PRUH�GDWD�WKDQ�+75�ILOHV�E\�LQFOXGLQJ�GHWDLOV�DERXW�FKDQQHO�OLPLWV��
�
:LWK�DQ\�PRWLRQ�LQ�D�KLHUDUFKLFDO�IRUPDW��WKH�UHQGHULQJ�DOJRULWKP�QHHGV�WR�UHIOHFW�WKLV�WKHUHIRUH�D�
UHFXUVLYH�SURFHGXUH�QHHGV�WR�EH�LPSOHPHQWHG�WR�UHQGHU�WKH�DQLPDWLRQ�WR�WKH�VFUHHQ���7KLV�VW\OH�RI�
UHQGHULQJ�LV�PRUH�FRVWO\�WKDQ�VLPSO\�SXVKLQJ�YHUWH[�FRRUGLQDWHV�LQWR�WKH�JUDSKLFV�SLSHOLQH��VR�LQ�PDQ\�
FDVHV�RQFH�DQ\�PRWLRQ�HGLWLQJ�KDV�EHHQ�DFKLHYHG�DQG�QR�IXUWKHU�HGLWLQJ�ZLOO�WDNH�SODFH�WKH�ILOHV�FDQ�EH�
FRQYHUWHG�WR�DQ�RSWLPDO�YHUVLRQ�WKDW�LV�XVHG�IRU�GLVSOD\LQJ�RQO\��
�
$V�DQ�DGGLWLRQDO�SURSHUW\�WR�FRQVLGHU�IRU�PRWLRQ�HGLWLQJ�IRUPDWV��LW�ZRXOG�VWLOO�EH�DGYDQWDJHRXV�WR�KDYH�
WKH�GDWD�LQ�D�FRPSDFW�IRUPDW���+RZHYHU�DW�SUHVHQW�WKH�IRUPDWV�WHQG�WR�EH�LQ�DQ�$6&,,�EDVHG�IRUPDW�
UDWKHU�WKDQ�ELQDU\�ZKLFK�WDNHV�RQ�DYHUDJH���WLPHV�WKH�VSDFH�RI�ELQDU\�GDWD��EXW�DO�OHDVW�PDNHV�WKHP�
KXPDQ�UHDGDEOH���$�ELQDU\�IRUPDW�ZRXOG�IXUWKHU�DVVLVW�LQ�WKH�SDUVLQJ�RI�WKH�ILOH�VLQFH�WKH�ODUJH�QXPEHUV�
RI�IORDWV�ZRXOG�EH�UHSUHVHQWHG�DV�WKHLU�ELQDU\�UHSUHVHQWDWLRQV�DV�RSSRVHG�WR�WH[W�EDVHG�ZKLFK�QHHG�WR�EH�
FRQYHUWHG�LQWR�IORDW�UHSUHVHQWDWLRQV�EHIRUH�WKH\�DUH�RI�DQ\�XVH���,W�VKRXOG�KRZHYHU�EH�QRWHG�DW�WKLV�SRLQW�
WKDW�E\WH�RUGHULQJ�PLJKW�EH�D�SODWIRUP�LQGHSHQGHQFH�SUREOHP�ZLWK�ELQDU\�IRUPDWV�VLQFH�,QWHO�EDVHG�
PDFKLQHV�VWRUH�GDWD�XVLQJ�³OLWWOH�(QGLDQ´

�

��ZKLFK�LV�LQ�WKH�UHYHUVH�RUGHU�RI�0DFLQWRVK�PDFKLQHV�WKDW�XVH�
³ELJ�(QGLDQ´

� �
��

�
:LWK�WKH�$6&�$0&�ILOH�IRUPDW�EHLQJ�VXFK�D�JRRG�DOO�URXQG�IRUPDW�IRU�PRWLRQ�HGLWLQJ��D�IXWXUH�UHYLVLRQ�
RI�WKLV�GRFXPHQW�ZLOO�FRQWDLQ�D�JUHDWHU�OHYHO�RI�GHWDLO�UHJDUGLQJ�LWV�IRUPDW�DQG�WHFKQLTXHV�WR�SDUVH�WKH�
ILOH��VLPLODU�WR�WKDW�RI�WKH�SUHVHQWO\�GHVFULEHG�%9+�DQG�+75�ILOHV���8SGDWHG�YHUVLRQ�RI�WKLV�GRFXPHQW�

ZLOO�EH�SRVWHG�DW�KWWS���ZZZ�GFV�VKHI�DF�XN�aPLNHP�XQGHU�/LQNV�→�$GGLWLRQDO�5HVRXUFHV��

�������������������������������������������������
�

�/LWWOH�(QGLDQ�VWRUHV�WKH�PRVW�VLJQLILFDQW�E\WH�RQ�WKH�ULJKW�RI�D�ZRUG�
� �
�%LJ�(QGLDQ�VWRUHV�WKH�PRVW�VLJQLILFDQW�E\WH�RQ�WKH�OHIW�RI�D�ZRUG�
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$SSHQGL[�$��5HIHUHQFHV�	�%LEOLRJUDSK\�

�
$��� 5HIHUHQFHV�
�
0D[� 'LVFUHHW¶V��'�6WXGLR�0D[�	�&KDUDFWHU�6WXGLR��KWWS���ZZZ��GLVFUHHW�FRP�
0D\D� $OLDV�:DYHIURQW¶V�0D\D����KWWS���ZZZ�DOLDVZDYHIURQW�FRP�
3RVHU� &XULRXV�/DEV¶V�3RVHU����KWWS���ZZZ�FXULRXVODEV�FRP�SURGXFWV�SRVHU��

�

$��� %LEOLRJUDSK\�
�
7KLV�VHFWLRQ�RQO\�FRQWDLQV�UHIHUHQFHV�WR�ERRNV�DQG�SDSHUV�WKDW�VSHFLILFDOO\�GLVFXVV�WKH�DSSOLFDWLRQ�RI�
FKDUDFWHU�DQLPDWLRQ�DQG�PRWLRQ�FDSWXUH�GDWD���$�GHWDLOHG�OLVW�RI�WH[WV�RQ�PRWLRQ�FDSWXUH�PRGLILFDWLRQ�
WHFKQLTXHV�FDQ�EH�IRXQG�DW�KWWS���ZZZ�GFV�VKHI�DF�XN�aPLNHP��

�
$����� %RRNV�

�
-XQJ��0���)LVFKHU��5���*OHLFKHU��0���7KLQJYROG��-���%HYDQ��0���³0RWLRQ�&DSWXUH�DQG�(GLWLQJ´��$�.�
3HWHUV��1RYHPEHU������
�
0DHVWUL��*���³'LJLWDO�&KDUDFWHU�$QLPDWLRQ´��1HZ�5LGHUV�3XEOLVKLQJ�������
�
0HQDFKH��$���³8QGHUVWDQGLQJ�0RWLRQ�&DSWXUH�IRU�&RPSXWHU�$QLPDWLRQ�DQG�9LGHR�*DPHV´��0RUJDQ�
.DXIPDQQ��$XJXVW������
�

7KH�0HQDFKH�ERRN��³8QGHUVWDQGLQJ�0RWLRQ�&DSWXUH�IRU�&RPSXWHU�$QLPDWLRQ�DQG�9LGHR�*DPHV´��

SURYLGHV�D�JRRG�RYHUYLHZ�RI�WKH�WRSLF�RI�PRWLRQ�FDSWXUH�ZLWK�GHWDLOHG�H[DPSOHV�RI�LWV�DSSOLFDWLRQ�LQ�

PRYLHV���,W�DOVR�LQWURGXFHV�VRPH�RI�WKH�EDVLF�PDWKHPDWLFDO�WHFKQLTXHV�WKDW�FRXOG�EH�XVHG�WR�

PDQLSXODWH�WKH�PRWLRQ�GDWD�DQG�D�UHYLHZ�RI�VRPH�RI�WKH�SRSXODU�ILOH�IRUPDWV���:KLOH�WKLV�ERRN�GRHV�

SURYLGH�D�JRRG�EDVLV�IRU�XQGHUVWDQGLQJ�PRWLRQ�FDSWXUH��LW�FRQWDLQV�YHU\�OLWWOH�LQIRUPDWLRQ�IRU�PRUH�

H[SHULHQFHG�SHRSOH�ZKR�DOUHDG\�KDYH�D�ZRUNLQJ�NQRZOHGJH�RI�PRWLRQ�FDSWXUH��H[FHSW�SRVVLEO\�LQ�

GHILQLQJ�VRPH�PRWLRQ�FDSWXUH�IRUPDWV���,Q�DOO��WKH�ERRN�LV�D�JRRG�VWDUWLQJ�SRLQW�IRU�QHZFRPHUV�WR�

WKH�VXEMHFW��KRZHYHU�LW�ODFNV�ILQHU�GHWDLOV�IRU�WKH�H[SHULHQFHG�SHUVRQ��

��
6��5HHVH��³�'�6WXGLR�0D[�&OD\�6FXOSWXUH��'LJLWL]LQJ��	�0RWLRQ�&DSWXUH´��&RULROLV�*URXS��$XJXVW�
�����
�

�

$����� 3DSHUV�

�
%RGHQKHLPHU��%���5RVH��&���5RVHQWKDO��6���3HOOD��-���³7KH�SURFHVV�RI�PRWLRQ�FDSWXUH��'HDOLQJ�ZLWK�WKH�
GDWD´��&RPSXWHU�$QLPDWLRQ�DQG�6LPXODWLRQ�
����S�������������
�

7KH�SDSHU�E\�%RGHQKHLPHU�HW�DO��³3URFHVVLQJ�0RWLRQ�&DSWXUH�'DWD�WR�$FKLHYH�3RVLWLRQDO�

$FFXUDF\´��SURYLGHV�DQ�LQ�GHSWK�GLVFXVVLRQ�RQ�KRZ�WKH�UDZ�PRWLRQ�GDWD�LV�FDSWXUHG�ZKLFK�LQ�WXUQ�

LV�EXLOW�LQWR�D�VNHOHWDO�VWUXFWXUH���7KH�SDSHU�DOVR�GLVFXVVHV�WKH�SUREOHP�RI�UHPRYLQJ�DQ\�QRLVH�IURP�

WKH�VLJQDOV�LQ�RUGHU�WR�DFKLHYH�VPRRWK�PRWLRQ�FXUYHV�IRU�WKH�FKDQQHOV�RI�WKH�VNHOHWRQ���7KLV�SDSHU�

LQWURGXFHV�PRUH�DGYDQFHG�WRSLFV�LQ�WKH�GDWD�JDWKHULQJ�SURFHVV�RI�PRWLRQ�FDSWXUH�WKDQ�0HQDFKH��

KRZHYHU�GRHV�H[SHFW�D�FHUWDLQ�OHYHO�RI�XQGHUVWDQGLQJ���7KH�PDWKHPDWLFV�SUHVHQWHG�LQ�WKLV�SDSHU�LV�

DOVR�PRUH�DGYDQFHG��GLVFXVVLQJ�WKH�XVH�RI�LQYHUVH�NLQHPDWLFV�WR�RSWLPLVH�WKH�UHVXOWLQJ�PRWLRQ���7R�

VXP�XS��WKLV�SDSHU�JLYHV�DQ�DGYDQFHG�ORRN�DW�WKH�SURFHVVHV�LQYROYHG�LQ�WKH�PRWLRQ�FDSWXUH�

WHFKQLTXH��KRZHYHU�LW�LV�RQO\�RQH�DYHQXH�RI�D�EURDG�UDQJLQJ�WRSLF��

�
&KRL��.���3DUN��6���.R��+���³3URFHVVLQJ�0RWLRQ�&DSWXUH�'DWD�WR�$FKLHYH�3RVLWLRQDO�$FFXUDF\´��
*UDSKLFDO�0RGHOV�DQG�,PDJH�3URFHVVLQJ�������������������
�
0DJQHQDW�7KDOPDQQ��1���7KDOPDQQ��'���³0RGHOOLQJ�DQG�0RWLRQ�&DSWXUH�7HFKQLTXHV�IRU�9LUWXDO�
(QYLURQPHQWV��,QWHUQDWLRQDO�:RUNVKRS´��&DSWHFK
����*HQHYD��6ZLW]HUODQG��1RYHPEHU�������������
�
<X��4���7HU]RSRXORV��'���³6\QWKHWLF�0RWLRQ�&DSWXUH�IRU�,QWHUDFWLYH�9LUWXDO�:RUOGV´��&RPSXWHU�
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